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ABSIR^CT . \: . ' ' ' ' ^' 

\ This report describes the results of an Experiment oi 
teacher sti^ucturing," soliciting, and reacting behaviot. ^our teachers^ 
each taught^ eight groups of sixths-grade students using eight « 
different variations ot th^classroom recitation strategy. The eight 
variations diffeq^ed^J.a-'-trfie amount and. kind of structuring, 
soliciting,' and reacting behavior used by the teachers. Classes that^ 
were asked nore re<?|tll questions during the lesson (low soliciting) ^ 
performed better on the achievement posttest than did classes that 
were asked more thoti?[ht questions (high soliciting) . Classes taught 
with a' high level of structuriiHg did slightly . better than classes ^ 
given little structuring. Classes that received praise for correct 
answers and reasons fox the wrongness o.f an answer (high reacting) 
did slightly feetter than those clai^ses given neutral feedback and no 
reason for an answer "s being considered wrong (low teachingjf. 
Although the irojsults of the study showed variations in th^ recitation 
st^rategy did not make a dramatic difference, they also did not show . 
that the ^recitation strategy' itself - was a weak teciching approach. The 
results for student achievement and attitude showed that the ef^cts 
of the teacher vpre sometimes greater than the effects attribrftaole • 
to the teaching V (dj . id L ia i ^. (Author/R G)-- — — 
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Introductory Statement 



The Center's miLssion J.s to iinproye teaching in American schools, ' 
Its .work is carried out through three research and 4®velopment rfprograins— 
Teaching Effeptiveness, The Environment for Teaching, and Teaching and 
Linguistic Pluralism — and a techhical assistance progrW, ^he Stanford 
Urban/Rural Leadership. Training Institute, A program'of Exploratory 
and Related Studies includes smaller studies not included In th^ major* 
programs. The ERIC ClearlAghouse on^ Information Resour^ces Is also a » 
part of the Center. ' . ■ 

The experiment reported here, conducted by the Program "oh Teaching?^ 
Effectiveness, represents an attempt to explore the causal natu:ge of the 
links- between teacher behavior and stud^t leaigciing. The e?cp erf mental 
design is a departure from the frequently used correlational iiapprd^ch to 
research teachiril;. » / ^ » » .» 
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This report describes the iTesults.of an experiment -on teacher 
structurjU^g, soliciting, and reacting behavior. Po.u^^achers ^adh taught 
eight groups of sixth-^grade students using eight, dif rereS^t variations of 
the classroom recitation strategy. The eight variations differed in ^ the 
amoimt and kind of structuring > soliciting, and reacting behavior used /by 
the teachers. Classes that wer^ asked more recall questions during the 
lesson (low soliciting) performed better on the achievement posttest than' 
did classes that weSte asked more thought questions (high soliciting) . 
Classes ^taught with a high l^vel of structuring did slightly better than^- 
classes given little structuring'. Classes that received praise for correct 
^swers and reasons for, th^^^^^rongness .of an answer (high reacting) did 
slightly better than classes given neutral, feedback aAd no' reaso^ for an 
answer's being considered wrong' (low reacting). 
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* ... ' PRELIMINARY REPORT OF A FACTORIALLY DESIGNED EXPERIMENT 

• ON TEACHteR STRUCTURING, SOLICITING, AND REACTING"': v * 
. • . ' . " . ' ■ / ^'^ 

Program^on Teaching Effectiveness . . » 

This report begins with a summary of the results and then goes on to 
the method, rationale*, discussion, and conclusions of *the experiment. 

\ , ' c, ' Results of the Experiment * " , 

'The results demonstrated that the teachers who participated were >ab!{^e 
to control the , way in which they pefrformed the recitation strategy. Figure 
1 sunmiarlzes the observers records of what the four teachers • did In each- 
treatment varlatlofi. The bars Ihdlcate the average number of times the , ' 
teachers -used high and low. levels of three clusters of teaching behaviors in 
each variation. Aa, can be seen, the eight profiles^of the treatment varia- 
tions clearly differ in the 'ways intended. Thus, the -teacherjs were able to 
control their teaching to create eight distinct variations of the recitation 
strateg5j^. \ ' ; . - • 

-The ne;xt question is. Did the variations have measurably different . 

effects (#h student achievement? Table 1 shows th^ average class achievement- 

on a 36-item multiple-choice test, given immediately after instruction and 

' . n • ' ■ 

again three weeks later; The «ef fects of the treatment variations can be seen 

» ' ' « *" 

by comparing the average* achievement of the classes in the high group with 

the average achievement of ^he classes in the low ^roup for structur;Lng, 

soliciting, and reacting. ^ The academic achievement of the classes has h^en^' 

adjusted for the initial differences between the classes in academic aptitude. 

o 

Thus,' the effects o*f variations in ^aptitude have been removed from these scores. 



A full ~feport~of the results of this study wilJ^^be available as a ^ 

technical report from the Stanford Center for Research and ^Development in 

Teaching at a future *date. - ^ 

'2 " - 

SCRDT's Program on Teaching Effectiveness is a program of research and 

development pn teaching funded by the National Institute of Education. The 
major mission of ' the Program on Teaching Effectiveness is to develop* and test 
improved ways of** teaching for both rfovic^s and experienced teachers.' The Pro^ 
^gram is| particularly ^interested in testing new ways of helping experienced 
teacners^ improve their work. The staff members responsible for the experi- 
ment reported here were, in alphabetical order^, Christopher Clark, N. L. 
Qage, -Ronald W. Marx, Penelope L. Peterson, Nicholas^ G. Stayroak, and 
Philip H. Winne. * ' ' , . • - 
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Varialion 1 
Highu Slruclurtng 
^High Soliciting 
High. Reacting ^ 



Nation 2 
High Siructurtng 
High Soliciting 
Low Reacfing 



Varialion 3 
Hfgh Structuring 
Low Solicitrng 
HighP Reactfng 



Variation 4 
High Structuring 
Low Soliciting 
Low Reacting 
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Variation 5 
Low Structurif^g 
High Soliciting 
\figh Reacting 



Variation 6 
Low Structurijig 
-High Soliciting 
Low Reacting 



^Variation 7 
Low Structuring 
Low Soliciting 
High Reacting 



Variation 8 
Low Structuring 
Low Soliciting 
Low Reacting 
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\ Figure 1. Treatment Variations: (Profiles showing the average number 
of structuring, soliciting, and reacting behaviors per treatment.) 
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- TABLE 1 

^Average Achievement of Classes (Adjusted for Aptitude) for High, 
and Low Levels of Structuring, Soliciting, and Reacting * 



Variation 


NUiober of 

Students 

" 


Average Achievement' . 
^ oi^ Immediate Test 


Averalge Acbievement 
on Retention Test 


• 


High Structuring 
Low Structuring 


209 ' 
199 


20.48 
20.06 

t 


19.17 
18.51 




High S^liciting^ 
Low Soliciting 


214 
194* 


19.65 

20.89 ^ 


18.35'- 
* 19.33 




•^^igh Reacting 
Low Reacting 


206" 
202 


20.49 
20.05 


19.29 
18.39 










0 " • 





The classes tai^^ht with a "Wgh level of atructu'r^ng^^did slightly 
better on both the immediate and c|ie retention mul<:iple-choice tests than 
classes j|given little structuring. But -this result ^ajs perhaps due to" 
chance. - , . ' 

Classes that were asked more recall que^ilons di^iring the lesspn 
i^(low soliciting) did better on* the multiple-^chdice test than classes that 
were asked more thought questions — questions that required integrating 
and applying information (hi,gh soliciting). This result was probably not 
. due to chance. The multiples-choice test was composed of two types of ^ , * 

items — itn^s that required recall of information an^ items tha^t required 
• integrating and applying info rmat ion. Groups that were asked more thought/ 
^ qiieations during c^ss (Juigh soliciting) did worse bn the recall test items 
than groups that x^rere asked more recall questions (♦low soliciting) . Classes^ 
4^' the -high solititing group and classes in the low soliciting group did 
equally well o n the thought questions > Th psp n es ult o indicat t t that studento — r— 
recail more information if the teacher^ asks jmostly recall questions during 
class. On the other hand, the students V ability to apply and ipt&egrate ^ 
their information seems, not to be affected by the tv^e of question the te^acher 
asks during class. . • 

Finally, the students who* received praise/ror correct answefs and reasons 
for the wrongness of an answer (high reactin^j slightly better than stii-, . 

dents given neutral feedi^ack and no teasor/f or an answer 's 'being considered 
wrong (low reacting) . I / ; « ^ . ^ 
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- Students' attitudes toT^ard geology, the subject matter dealt ^with In* 
all teaching sessions, were generally unaffected by the variations in . , 
structuring, soliciting ,';or reacting. 'Students expressed a positive atti- 
tude toward what, they wer$ studying in all the teaching variations. ^ * 

' Purpos.e and Method , 

By training teachers to vary systematically the way in which they per-" 

formed the /recitation strategy, we hope4 to de^termlne whether (a) teachers 

can be "trained to control precisely the way they teach when using that strat 

• ■ " e ^ 

egy and (b) different versions of' the same basic teaching strategy-have 

measurably different effects on the amount and kinds of student' learning. / 

The recitation strategy consists of repeated episodes^ of structuring , ^ 

soliciting ,' respo^idiiig, and reacting . Structuring consists 0f telling 'the 

students '^diat is going to happen next — what they are going to be dealing 

with, talking about ; and handling, and. flow thev teacher intends tio deal witfe 

the material. Soliciting is about' the same a6 qu^Stio^-asking, except that 

thePquestion need not alv^ays be a complete sentence or stated in words.. 

Responding refers to student answering. Reacting is what the teacher ^oes 

after the student has given an aihswer. 

Four experience^ teachers were trained to teach eight variations of 

the recitation strategy. These eight variations differed in the amount, and 

kind of structuring, soliciting]^ and reacting used by the teacher. The high 

and low levels of structuring, "soliciting, and reacting were defined, by 

combining teaching behaviors, whigh, earlier survey research had suggested, 

were related to student aoRievement. . ' ' . ' 

HIGH STRUCTURifIG consisted of " ' — ^ 

^viewing the inaln ideas and f^La coverex}-l-nr-a^^=esson^! 

stating objectives at the beginning of a lesson; ^ 
outlining the lesson content; 

signaling transitions be.tween parts of a lesson; 
indicating important points in a lesson; 
' summarizing the parts of the lesson as the lesson proceeded. 
LOW STRUCTURING consisted of - 

the absenQ-e of the teaching behaviors associated with high 
^ structuring* - 



HIGH SOLICITINtS consisted ot ) . 

a§king*^a relatively^ large ptoportiop of questions^ 
which ^quired' the students tq do more than simply recall 
information . Asking, the' students to combin'e facts to, form 
principles, compare or contrast,^ interpret , or evaluate are 
typical examples of high solicit injg^ " ' * 

LOW SOLICITING consisted of ' 



a^ing a rej.ativelx large proportion^ of questions , 

I 



^e'quiring students simply to recall yifojpnation . 



HIGH REACTING consisted of 

praising correct responses ; ^ ^ ^ 

• ^providing reasons when a student response was jtidged-to be 

♦ - ' « . 

incorrect; . " . " ^ 

^ prompting by providing 'a hint when a^tudent response was - 

^ incorrect or incomplete; ^ ' ' '. • 

writing correct , student responses on the chalkbo&d ; ' 
Waiting "in silence a relat;iyely long time (^seporids or more)^ 

a) after a student, respon'^e, td. encourage ela^ofatid^, and 

b) before calling on a secbnd student wh^n ttie first student 
' ' ' ' I . " , ^ • X ^ 

^ called on failed to respond cortectLy or completely, ""-^ 

^\ LOW REACHING Coftsisted of - I. " • ' 

using. neutral \feedback (e.|., "JDK," "Uh huh") after correct . 
Student rq^spbnses; ' ' ^ ' . .. " 

not, providing reasons \-jhen a student response was judged 'to-^ 
be incorrect; ' ' - 

pirobing by asking a student to, Continue or elaborate* a response; 
^ waiting in silence a relatively shbrt time (less than -3 seconds) 



a) after k student •^esponse^anr^5T't^fxrt^~-eail^ 
Si -student after the first 'studedt called on failed to re-'spond 
correctly or completely. ^ 

Table 2 shows the level of structuring, soliciting, and Reacting used in 
each variation. s *v * 



8 



TABLE 2 i 



Levels of Structuring, Soliciting, and Reacting 
in Eight Variations of the Recitation Strat^y 



0 

Variation 


Strut?turing 


Soliciting 


Reacting ^ 


1 


^' HIGH • 


HIGH , 


HIGH 


' ' 2 • 


^ HIGH ^ 


HIGH 


Ibw 


^ 3 


HIGH ^ 


low 


' HIGH 


■ 4 


HIGH- 


low 


iDW- 


° 5 


low 


HIGH 


HIGH* 




low 


^ HIGH 


* low 


* , ' 7 ' 

\ 


low 


low » 


HIGH 


8 , 


low 




low- » 



The Context ;^ ,S tridents, Curriculxim, and Procedure , 

•The study was conducted in sixth-grade public school" classrooms. The 
students in^each classroom. were randomly di^tided" into two classrQdm groups. 
Each group was taught by one of-^tjie trained teachers ijising one of the . 
eight strategy variations. An at tract iye and scientifically accurate twd- 
Weeh curriculum on "Ecology was created for the experiment. ' ' ^ 

Before the teaching beg^n^ the, students were given several pretests*: 
a vocabulary -tesff, memory tests, a true-falsjp J^est of their Ifcnowledge of 
Ecology, and a measure of their* attitude toward ecology. The ecology 
lessons were taught for about forty minutes per day for ^ine days. During. 1 
the first five minutes of each Lesspn, the students read a short imit on' 
ecology. The r'emaindepc of the les^an was devoted to cla'ssrdom recitation 
with the teacher structuring and solicit;ltfg, the -students responding^ and 
the teacher reacting. The teacher taught from a detailed lesson plan which 
served as a script for teaching each /of the- variations. Each lesson plan > 
specified the subject-matter, to be covered, thd' questions to be asked, and 
the teaching bejiaviors to be used in the teaching approach.' The four • 
teachers — trained~a\7e?^""perl^d curricu-^^ 
'luito and in the eight' specific vai^iations'of the recitation strategy — 
observed and recorded on audiotape as^ they taught. As Figure i ^shows^' they 
.conformed clpsely to the details of each of the variations^ ' ' 

■ " ■ - - ^ • . • n '\ . 

* , . , I » f / . n 
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O • , < . ^ • . ^ ^ 

PostVes'ts 

At. the end pf nine days of instruction the sfudents took^mbltiple- 
choice and •esrsay tests of their knowledge and understanding of ecology and 
filled out *a questionnaire about their attitude toward ecology. Three 
•weeks later the s tud en t s~ wer^ given the same multiple-choice and essay -xests 
in order to ineasure^ their retention oS the ecology materipl. Also at this 
time 'the students again tool^ the true-false- test of their knowledge of 

ecology and filled o^jilt the attitude questionnaire, 

■ ' •' ' ^ \ , • ' \ ^ ■'^ ' , • 

Rationali^,^ for Studying the Recjtatibn Str^tggy . . - * 

The classroom' recitation has ti^en the subject 'of more research than any 

, . other kind bf teaching. Although many other forms of teaching occur with ^ ' 

some frequency, classroom recitation i'fe still extremely wid^espread not^ohly. 

_ ^ iA the United States but ;^hroughout the world, * - , , . * ^ 

'Thfe recitation strategy is I'ikely to continue to b^^ used, ^ Its flfexi- 

b 1,11 ty makes it appropriate for many educational' obi ectives*. It is alsi)' 

^' * ' ' " . ^ ^ - ^ 

adaptable ^to stude'nts of many different kinds. As* against progtamiped 
* : ^ ■ f ^ ■ * • . 

instruction or computer-assisted instruction, it* emphasizes things that; ' . 

only humap teachers can db~-weJLl, such as engage In a dialogue^ with studei^ts. 

Beyond what ^s possible witK tutoring, independent study, or self-guided \ , ^ 

I • ' * ■ * i ■ 

study, it allows teachers to Arrange for students to interact with one' i 

^ • ■ * * r-. • ,t 

another in ways tlxat help them learn th^e skills of- working with , others ini 

democratic and productive ways, ' Mo^ than the lecture method, tl>e recitat^lon 

strategy allows teachers to find out readily what the students are thinkiitg • 

and fee-3:ing and to inodify their activity responsively.*- 

The l5^ecitatibn strategy has been much studied, but usually by means of \ 

§ilrvey 'research. In such resea^t>b, teachers behave as they are accustomed to 

t>ehaving, and relationship^ between me^sures of teacher besk^vior and^e^udent 

'achievement and attitude are' determined, Tfie main weakness of survey re- 

search is that it is difficult to infer that a certain teaching act caus^ea 

students to learn better. On the other hand, experimental research does 

permit such iipifferences, * , ^ 



Discussion 



^11 J.n all, the effects of variations within the recita'tion-strat^egy on 
• ' • ^ \ ;? 

'Student achievement ^a:hd attitude were small, "Most of the variations in class 
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^achievement were attrib^tab.le to tjie differences, in averajge academic ability 

of ''the classes. For exan5)le, becauS^e of the" s,ttident as&ignment policies 

of the, schools that 'were used, some of the experimental clatesrooms contained 

mostly students of high abiliti7,^,.vhile other dLasses contained mostly 6tudentrf 

^- • • ^ " ^ \ ' 

of low abili'ty, Afteif the influence of these class differences was statisti- 

• • ' • . - " • , \ * 

cally xemoved, the^ diffei^ces between classes in student arfiie^5^ent and* 

attitude wiere. qui tp Ismail across :the*var^iat ions . . - ^ ' • 

• Ofcie eK^)lanatio^ for %he sn^all diffei;toces obtained is that' the varia- 

tions in the recjtation Strategy were not powerful enough oto'overqome thfe . 

major role played by students' initial ability in de^^rmitfing their achieve- 

ment. Since twelve: ye^rs of growth .and development had' gone into^ producing 

diffe'r§hces in ability between 'students, it is^not surprising that our 'shjort 

teaching sessions did notf eliminate these differences, ' ' / 

Another expJ.anation^ f or the lack of significaxit ef f e<rts "^ia ,thpt the> ^ ^ 

studen^^s were not exposed to the teaching variations long enough fp^ €he 

vai;ilatibns to ^Kow their eff^qts. The students were exposed to the .curricur; 

lum and teaching method for only six hpurs, or a t.otal of about one school 

day. Although' the teaching time in this study was shorty it was lon^ enough - 

to produce difference of 1.2 points in stbjderft achievement (after adjustment 

1^ - f ^ ' • • , ^ 

for aptitude) between thfi high- and lo^-soliciting variations. ^ ^ 

'Although the results of our ^^udy .show that variations in the recitation^ 
strategy do not make ^--dramatic >d^ference, they do not show that thfe recita- 
tion strategy^ itself ^s a weak teacr^ng .a^ro^ch. In fact, our results . - 
suggest quite the opposite conclusion. /The students in this study learned, a 
gr^eat deal about ecology imder all variations of th§ recitation strat^'Wgy. 
Table 3^ presents the students^* average score on the'20-item true-false test 

of lyiowledge about ecology before the ecology unit and the average score three 

* ■ ■ f ' • . * ^ ^ 

^ ) ' TABLE 3 - ' 

' ' , . ' ' ^ V - • ; • ■ 

Average Student Scores oi> Knowledge/ about Ecology; 
before Tjaaching and Three Weeks after 'Teaching * 



Number of * Average ^ Average 

Students > Pretest Score Retention Scojre 

408 ^ 7.52 lf.78 



^ . , ' .-9- 



weeks after completion of 'the unit. The results shoW that -the studetits 
achieved a 4-item improvement on a test Iti which 95% of* the students .fell 
► within a spread of 11 points.,. '5'^ls gain* reflect s^ the amount of knowledge! ^ 
that students acquired its- "a result of teaching aild remembeted three ^e^k.s 
aftfer they had been taught . (Because of time constraints, the studenfs^weire 
not giyen the true-false tesjt^ Immediate-ly after teaching.) ' 

. ' ^ * • ' y ' ■ 0 • ^ 

Finally,.* the results- for student achievement and attitucfe showed that; 
the effects of the teacher were sometimes greater than the effects attribut- 
able to the teaching Variations, fn view Of the well--eon^tTdH:edrTiature:of"~ 



tfie cljassroom int'eraption, -this result reflects the' occurrence of teacher * ' / 
- effects due to personal variations unique to each, teacher .and unr^ated to * 
. -the teaching variations manipulated in, this study . - *Sftice the foiar teachers', ^ ^ 
personalities were not studied systematically) the n^ature ofi^^^the personaJL 
differences between them cannot .be determined* ^ * - • , 

' ' ' ^ ' , Conclusions* - 

■n . ^ * * * \ ' . • ' 

At this preliminary s-tdge, several conclusions can be dr^^wn ftom this 

• "\ study: ' ) * ..■ " ' I / . ' . • 

- • \ * , . ' ■ *^ • . ' . * \ 

" 1. The students learned a substantial amount about ecology, that is,' 

tKe curric^lym m)aterial and the recit;ati^nL strategy in cOiifclnatlon w.ere 

apparefitly effective in li^fping sttrdehts ^know and appl^ecolog|.cal facts, \ 

concepts, and principles. . \^ * \ ' ' 

• 2. The pur teadhe^s wer6 able to v4ry their .instructional performance 

' with high precision. \The teachers taught up to- four different variations ^ 

' of the s^me lesson in a single day, makings transitions between substantially 

different- variations with no apparent difficulty. This finding indicates 

. that experienced teachers can be trained' to behave both flexibly and prer- 

cisely in implementing a tomp lex 'teaching strategy. Observers' impressions 

indicated that none, of the eight variations seemed bizarre or unlike what ' 

c . . ' ^ ^ ■ . ' ^ . ' . . - ■ 

might go on 1^ any Classroom. It .seems plausible that all eight variations^ 

dp ocCuiT^n American classrooms. 

3. Teaching behavior variables^ of the recitation §trategy_llke--^fehctere 

manipu lated iu Lhl -s—s^u dy do not -s eem to^ h ^ve-ira^e'^nd^ powerful effects on 

student aohievement over nine AO-mln^te-rteacKlrig sessions. What the effects 
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anight be over longer periods of teaching is conjectural. A^so, T)etter - 
methods of estimating the importance of effects are needed. 

4. Despite the rigoifous control of content and teaching methods which 
made the performances, of the teachers highly similar in tfiese respects, 
.there were still noticeable differences 'in the effectiveness of individu^ 

^teatchers. The^e^dif ferences indicate thdt personal^ factors imique to -each 
teacher might >be ^t lea^t as important as teaching techniques in influencing 
student achievement and attitudes. / ^ 

5. It is possible to do scientifically well-controlie<l yet ^realistic 
experiments on teaching in regular s^^ols. This ^jpoi^^tratlon makes it 
more likely that future research findings can be tr^slated int;o ^f orms that| 
»wiil be more immediately useful to classroom teachers fh the r^al world of 

the schools.' * ^ ' . 
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